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Preface

Chemical and biological (CB) warfare has been the subject of numer-
ous studies supported by a wide spectrum of sponsoring groups, ranging
from the military to private sector foundations. Given how much has
already been said on the subject, one might conclude that little remains on
which to comment. However, the subject is complex and controversial
enough that with each new hostile military encounter, with each potential
new threat, with each report of a possible terrorist action using CB agents,
our defensive preparedness comes under new scrutiny.

The military experience in the Gulf War, while overwhelmingly posi-
tive by almost any measure, raised some concerns. One obvious uncer-
tainty was that there might be a causal relationship between the presence
of CB agents in theater and the symptoms reported by returning military
personnel, later named the “Gulf War Syndrome.” Studies focused ini-
tially on whether personnel might have been exposed to low-level doses
of chemical agents, and if this exposure could have resulted in the re-
ported symptoms. More recent studies have been expanded to cover the
whole range of CB defense, from medical issues to materiel development
to doctrine and training.

Responding to the need for an evaluation of the military’s ability to
prosecute missions in CB environments, the Department of Defense Of-
fice of the Special Assistant for Gulf War Illnesses, through the National
Academies, sponsored a study of strategies to protect the health of de-
ployed U.S. forces, focused on CB defense. The first part of this three-year
study was divided into four parallel studies (1) to develop an analytical
framework for assessing the risks to deployed forces; (2) to review and
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viii PREFACE

evaluate technologies and methods for detection and tracking exposures
to those risks; (3) to review and evaluate physical protection and decon-
tamination; and (4) to review and evaluate medical protection, health
consequences and treatment, and medical record keeping. Now, at the
end of the second year of the study, each group is providing a report to
DoD and the public on its findings and recommendations in these areas.
These four documents will be used as a basis for a new National Acad-
emies consensus committee that will prepare a synthesis report for DoD
in the third year of the project. The consensus committee will consider,
not only the topics covered in the four two-year studies, but also
overarching issues relevant to its broader charge.

This report responds to the third of the first four studies, physical
protection and decontamination. The task, which is more fully described
in the first chapter, includes (1) an assessment of DoD’s approaches and
technologies for physical protection—both individual and collective—
against CB warfare agents and decontamination of personnel and equip-
ment, and (2) an assessment of DoD’s current policies, doctrine, and train-
ing. The issues of space, budget, and staffing allocations for these
programs, although extremely important, are beyond the scope of this
report. Unlike most National Academies studies, two principal investiga-
tors conducted this study, with the assistance and guidance of an advi-
sory panel. The expertise of this advisory panel covered various topics
addressed by the study.

During the data-gathering phase, we received extensive briefings,
visited various facilities, consulted with numerous experts, solicited com-
missioned papers on specialized topics, attended many related national
conferences and symposia, and reviewed other material provided by DoD
and from the open literature. We also held one workshop to gather addi-
tional information on focussed topics. We are indebted to the organiza-
tions and individuals that gave freely of their time and talents to this
project. A special note of thanks to the individuals, listed by name, ap-
pears in Appendix F of this report. Given the countless individuals who
shared their expertise with us, there is no doubt the list is incomplete; and
we apologize for the oversights.

In responding to our Statement of Task, we attempted to cover each
aspect of the requested information, adding introductory and historical
information. No single study, however, can do justice to the entire breadth
of topics included in our study charge. Therefore, we decided to focus on
issues on which we believed we could provide especially helpful advice
to the military.

During the course of the study, we were struck by several aspects of
the CB defense community: (1) their dedication to their professions, in
general, and to CB protection, in particular; (2) the extent to which
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decades-old threat information continues to influence current require-
ments and considerations; (3) the willingness of policy makers to accept
“worst case” assessments against which to develop programs, as opposed
to developing more valid benchmarks based on more up-to-date informa-
tion; (4) the continuing need for basic science information on the chemi-
cal, physical, and toxicological properties of CB agents to facilitate the
development of modeling and simulations; (5) the need for more and
better uses of modeling and simulations; and (6) the contrast between the
high quality doctrine and training approaches available and inconsistent
CB training across services and across units.

We wish to emphasize that the CB defense community is competent,
caring, and dedicated. Although we suggest areas for improvement in
this report, we retain a strongly positive overall impression of the work of
the CB community.

The individuals who reviewed the draft report were especially im-
portant to the construction of the final report. They provided thoughtful
and constructive comments that significantly enhanced the quality of the
final report. Finally, we gratefully acknowledge the work and support of
Beverly Huey, the National Academies study director for this project. Her
dedication, intelligence, and flexibility were invaluable and are deeply
appreciated. We also thank Laura Duffy, the research associate, for her
efforts in acquiring and organizing data that were central to our analyses.

Michael T. Kleinman
Michael A. Wartell

Principal Investigators

Strategies to Protect the Health of Deployed U.S. Forces:
Physical Protection and Decontamination
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